By GORDON R. WARD, M.B. THE term "nodular leukoemia," is chosen to include all those cases of leukaemia in which nodules or tumours of leukeemic growth have been found in various parts of the body and have been obvious, to the sight or by inference, during life. It is used purely as a clinical term. Cases of this sort have been reported under a great variety of titles, such as mycosis fungoides, chloroma, Mikulicz's disease, Kaposi's disease, sarcomatosis, &c. These terms do not in the least suggest that there is any possible connexion between the cases described. It is not suggested that all the cases described under the above na-mes are cases of nodular leukaemia, but merely that the latter may in its clinical manifestations approach the syndromes to which these various names have been applied. It may seem, at first sight, that it is not, in the present state of our knowledge, of much importance to the clinician, and of even less moment to the patient, whether his disease is called sarcomatosis or nodular leuktemia. In either case it is not very likely to prove amenable to treatment-for most of these are cases of the acute type and death follows the onset of the disease in a few months. As a matter of fact, there is one great point to be gained if the conception of nodular leuk.emia should become more general, and this point is the avoidance of operations which are later proved to have been unjustifiable. Among the cases to which references are given at the end of this paper are to be found those of patients who have undergone such operations as the following-viz., excision of the upper jaw, complete mastoidectomy, Ward: Nodular Leztkemia amputation of both breasts, laparotomy, and, of course, appendicectomy. A great number have also had skin nodules removed for microscopic examination, but this hardly comes under the head of unjustifiable operation. It was the knowledge that such operations had been performed, and the writer's good fortune in seeing two typical cases of nodular leukeemia within a few weeks, that prompted this paper.
THE USUAL CONCEPTION OF LEUKAEMIA, SARCOMATOSIS, &C. It will be necessary before proceeding further to briefly mention the general conception of such diseases as those above mentioned.
Leukeemia is a morbid process characterized by excessive activity of the blood-forming organs reflected in the blood-stream by a varying degree of increase in the white cells. The acute cases are accompanied by profound constitutional disturbance throughout and often terminate in some septic invasion; the chronic cases may have very few symptoms until the later stages, when anaemia and resulting asthenia lead to death.
Chloroma is a disease of considerable rarity with a disproportionate amount of literature to its credit. In it tumours appear on the skullbones which are found after death to be green in colour. Otherwise it resembles a case of acute leuksemia. Sarcomatosis is a disease in which multiple tumours apparently of a sarcomatous nature are found, and which does not fit in with any recognized type of malignant disease and so has acquired a name for itself. Its symptoms are, of course, protean.
Mycosis fungoides is a disease characterized by a marked prefungoid stage in which pruritus is a prominent feature. This is followed by the development of tumours in the skin and later by the death of the patient from asthenia.
Mikulicz's disease is one characterized by symmetrical enlargement of the lachrymal glands and often of the salivary glands also. This also terminates after a variable period in the death of the patient from asthenia. Kaposi's disease is well summed up in the synonym "multiple haemorrhagic sarcoma." FALLACIES OF THESE CONCEPTIONS.
These conceptions seem clear enough and do not in the least suggest that the diseases in question have anything in common, but new facts have come to light, many of them of quite recent years, which provide many connecting links and necessitate a reconsideration of the position.
For instance, cases of mycosis fungoides were found in which the bloodpicture was that of leukeemia, and cases diagnosed as leukaemia were found in which nodules developed indistinguishable from those of mycosis fungoides. Similar nodules were also reported in cases of chloroma. Then it was realized that the green colour which seemed to make chloroma such a unique disease might be present only in the minority of the skull tumours or even in the glands or marrow of cases of leukoemia which had no tumours. Moreover, the exact clinical picture of chloroma might, as in the case about to be recorded, be present without any sign of the distinguishing green colour. As the number of reported cases increased it was found that almost every shade of green might be present and it was pointed out that the same colour was commonly observed in pus-in the absence of the Bacillus pyocyaneus-and in at least one case it was observed in the leucocytes centrifuged from the blood in a case of chloroma. Then haemorrhage into the skin growths in cases of leukamia was realized to be by no means an uncommon occurrence, and Kaposi's multiple haemorrhagic sarcoma came under suspicion, as did Mikulicz's disease when simnilar clinical features were found to be associated with cases of leukaemia.
These discoveries were disquieting to those who specialized in the formation of clinical types under the names of new diseases and also to those whose studies brought them into contact with these names. In other countries arose such names as " chloromyelosarcom," and the already myriad significances of pseudo-leukeemia were extended.
A consideration of as many of these anomalous cases as one could find records of seemed to warrant a more definite classification of them as clinical varieties of leukaemia, and the multiplicity of different inferences which would be drawn from any term already in use led to the adoption of the name "nodular leukemia."
LEUKAJMIA-THE DISEASE.
The term " leukeemia" conveys to some people the conception of a perfectly definite disease or morbid process, to others it seems to denote a symptom which may perhaps be common to several such morbid processes. It is necessary to be clear on this point, for if it be held to be merely a symptom the conception of nodular leukeemia is quite valueless. Those who consider it a symptom usually approve the statement that the cells of a new growth may sometimes, as it were, dribble into the blood-stream to such an extent that they give rise to great alterations in the leucocyte count-up to ten, twenty, or thirty tinmes the normal. The writer has seen only one such case and came to the conclusion that the cells in question were undoubtedly precursors of the myelocytes-the reasons for this decision would be out of place here, for they were necessarily rather technical, and would occupy considerable space if given in full. One of the chief points was that they gave the oxydase reaction for myeloid tissue. There are no cases, so far as the writer has been able to discover, in which the cells of a spindle-celled or melanotic sarcoma have been found in the blood-stream, and this absence of evidence in the case of easily recognizable cells is very striking and supports the writer's belief that the cells of tissues other than those concerned in blood formation do not, as a matter of fact, gain access to the blood-stream. It is true that in various conditions cells may be found in the blood-stream that are not normally present. The blood-picture may even approach that of leukemia in that there may be a certain proportion of myelocytes and unusual numbers of nucleated red cells. Such conditions are cancer with bone metastases and cholemia or acholuric jaundice. But in these cases the number of cells never approaches that seen in a typical case of leukmia, the proportion of abnormal cells is seldom high, and there is a demonstrable cause for their presence. Such considerations lead on to the question of the difference between leucocytosis and leukeemia. LEUCOCYTOSIS AND LEUKAEMIA. As some cases of nodular leukemia have been reported as sarcoma and as sarcoma is not infrequently associated with a polymorphonuclear leucocytosis it is important to mention the essential difference between leucocytosis and leukaemia, meaning by the latter the important sign of the disease of the same name. It must at the outset be recognized that a differentiation based wholly on the number of white corpuscles will sometimes fall to the ground. The only statement that we can make is that a leucocytosis of over 100,000 cells per cubic millimetre is extremely rare, whereas that number is commonly doubled or trebled in leukaemia.
The essential difference resides in the nature of the cells. The characteristic of the cells in leukaemia is that the majority of them differ from those normally found in the blood. The small lymphocyte of lymphaemia is very different from that of the lymphocytosis of whooping-cough.
In leucocytosis, on the other hand, there is excess of cells which are like those normally found-the variation is in numbers and not in kind.
This, then, is a good working method of differentiating the two, but one must admit that it also falls short as an absolute criterion, for it is not uncommon in inflammatory leucocytosis to find a solitary myelocyte or even as many as 1 per cent. of these cells. This, however, may fairly be regarded as the exception which proves the rule and is not likely to prove an obstacle in practice.
There is one further point to which attention may be directed, and that is the presence in the blood-stream of white cells showing various stages of mnitosis. So far as the writer's experience goes, this is never to be found in leucocytosis and is always present in leukhemia. This statement is made with all reserve, but it may be that we have here an absolute criterion; there are many points against the probability of its being so, but the question is worth investigation. The writer has found mitotic figures in a case of leuknmia, when the total cell count was as low as 6,000 per cubic mnillimetre.
The points, then, which, taken together, differentiate leucocytosis and leukeemia are three: the number of the cells, the nature of the cells, and the presence or absence of mitosis. No one of them alone-except, perhaps, the last-is absolute, but taken together they should prove ample for all practical purposes.
THE BLOOD IN LEUKAEMIA.
The condition of the blood in Leuknemia needs a little further consideration. The symptom leukaemia (with a small "1 ") is the one on which we chiefly rely for the diagnosis of the disease LeukLemia (with a big " L "). By an examination of the blood we expect to be able not only to recognize that we are dealing with a case of Leukoemia, but also to determine which variety of Leukaemia we are dealing with. Very rarely, but still quite often enough, we are disappointed in these expectations. In some stages of the disease Leukmemia, the symptom leukemmia is absent. In some cases it is present, but the variety is doubtful. To take the question of aleukamic phases first, these may occur under the influence of treatment or as a result of the onset of sepsis or in the early stages of the disease when the blood-forming organs are affected, but the cells have not as yet overflowed into the circulation. The latter is, of course, a purely hypothetical explanation. We are not really in a position to explain this particular anomaly, but we must recognize that it occurs in very rare instances. It may in such cases be impossible to do more than suspect the nature of the disease. The case about to be recounted was apparently one of this sort, but the writer had not the opportunity of examining the blood himself until a late stage.
That the blood-picture may not tell us for certain with which variety of Leukeemia we are dealing is not very surprising when we remember that the blood-picture is, in any given case, subject to wide variations. We do not know what the cause of Leukmmia is, and, therefore, for the purposes of this paper it may be called an unknown stimulus. This stimulus has an effect on the blood-forming tissues leading to apparently purposeless overgrowth. The first sign in the blood of this over-activity is the appearance of cells which are not mature, cells of a sort that are normally only found in the marrow or glands. These cells can, nevertheless, be assigned with reasonable certainty to either the lymphatic or myeloid series. Later on, if the disease pursues its course without complications, the type of cell becomes more primitive, and increasing difficulty is experienced in saying to which series it belongs. If the stimulus is very forcible the primitive type of cell may be present from the beginning. and in an acute case we usually expect to find a very primitive type of cell-i.e., a cell that is not far removed from the so-called indifferent lymphoid cell, from which both lymphocytes and myelocytes were originally derived. Much the same process may sometimes be seen in cases of cancer where, on the one hand, the appearance of the parent tissue may be exactly reproduced or, on the other, a rapidly growing epithelioma may be composed of a mass of indifferent cells with difficulty distinguishable from those of a sarcoma. The same appearance of more primitive cells may also be seen in the response of the erythrocyte-forming marrow to various degrees of haemolysis. It is, therefore, easily understood that the blood of a case of Leuka3mia may present a majority of cells which are, as far as our technique can determine, neither myelocytes nor lymphocytes, but some stage anterior to both. This it is that gives rise to difficulty in determining to what variety of Leukeemia a given case should be referred. It has also given rise to the report of various cases of so-called change of type in Leukemia, anv large round cell being assumed to be a lymphocyte and its occurrence in a late stage of a case of myelemia being accepted as proof that what was originally myelemia has become lymphaemia. Occasionally, if a case of Leukaemia with acute onset passes into a chronic stage, the opposite process may be observed-i.e., the slow diminution of the number of more primitive cells with an increased proportion of mature forms. No chronic type of lymphaemia, however, has ever been reported as changing into a chronic myelemia nor vice versa.
We may say, then, of change of type in Leukaeinia that there is never a change from one variety to the other, but that in either variety there may be an orderly progression from less to more primitive forms, and that the appearance of the latter usually means that one is dealing with an acute case or portends an early termination.
THE Two VARIETIES OF LEUKAEMIA. Before proceeding to the discussion of nodular Leukmemia, the writer's view as to the acceptance of two varieties of Leukeemia must be made plain. There are many people who hold that all leukaemia arises in the bone-marrow and that the glands are never alone affected. There seems little real evidence to support this view. It has already been pointed out that there is a mother-cell which seems to have the potentiality of developing into either a lymphocyte or a myelocyte. In the adult these cells are not discoverable in normal conditions, in the foetus they are present in various parts of the body-e.g., marrow, lymphatic glands, spleen, liver, &c. In LeukEemia there is apt to be a reversion to the more primitive type, and according to the variety of leukhemia with which we are dealing, these mother-cells will develop into either lymphocytes or myelocytes. It thus happens that the marrow, by virtue of its content of mother-cells, may form lymphocytes, or the lymphatic glands, from the same mother-cells, form myelocytes. This apparent paradox explains some of those cases in which lymphaemia is said to have been present without any involvement of the lymphatic glands. Others are explainable by a reference of any large mononuclear cell not obviously a neutrophile myelocyte to the " large lymphocyte " class. It does not, therefore, appear to the writer that considerations of the tissues affected are entirely adequate grounds for classifying atypical cases of Leukaemia, for we know that obviously myeloid tissue may be found in the lymphatic glands in some cases and obviously lymphatic tissue in the marrow. In the same way both sorts of tissue have been found in the tumours of nodular Leukaemia. The writer is unable to accept the view that all varieties of Leukaeria originate in the marrow, which is the assertion on which the denial that there are any real varieties is based.
PATHOLOGICAL ANATOMY OF THE NODULES.
We can now pass to a consideration of the nodules themselves, and the first requirement is to place them, if possible, on an exact pathological basis. The most common sites for these nodules are the bones, especially those of the skull, the skin and subcutaneous tissues, and the various sites in which lymphoid tissue is found in appreciable amount during health. There have been several explanations of their appearance, and these seem to contemplate the possibility that in different positions they may have different modes of origin. That identical growths in the same patient may have different origins is not easy to credit, and for this reason alone some of the explanations offered of the appearance of these nodules excite suspicion at the outset. Of such explanations the most frequent concerns the presence of nodules on the surface of the bones of the skull. It is asserted that these are due to the passage of cells from the marrow through the bone to the periosteum. One observer claimed to have demonstrated in sections the continuity of the marrow and the periosteal growths. As in Leuknemia, even the smallest vessels are commonly packed with cells, and as there are certainly vessels passing through the bone, we may surmise that it was some of these vessels that he succeeded in demonstrating [9] . But better evidence against this theory is the occurrence of nodules on bones which do not contain marrow--e.g., the thin bones of the orbit, the flat surfaces of the scapula, &c. In these situations some other theory must be employed to explain their appearance. The presence of nodules in the intestine allowed of the explanation that they were merely hypertrophies of pre-existing tissues-i.e., pre-existing lymphoid tissues. This is a very adequate explanation of these particular nodules, and it is not at all incompatible with the explanation already offered for those on the bones, but it takes one no nearer an explanation of those in the skin. Accordingly the suggestion was put forward that all these growths originated in hemorrhages from the sinaller vessels. This explanaation would, of course, apply wherever the nodules were found. There are, however, certain points which make it very difficult to accept, the chief being that the growths do not resemble obvious heemorrhages in similar tissues, having no blood-pigment in their substance such as one would expect if there had been an escape of red cells from the vessels, and such as is actually found in the obvious hsemorrhages. Moreover, the situation of the alleged haemorrhages is peculiar, for, apart from those which have given rise to macroscopic nodules, there are other collections of cells which are visible. under the microscope, and these are not distributed in the prormiiscuous fashion that one would expect if the hmmorrhage theory was the true explanation of the origin of these nodules. The microscopical collections of cells are best seen in the liver and are arranged as perivascular infiltrations-i.e., they form around the vessels sheaths of tissue exactly similar to that observed in the glands, marrow and nodules. These sheaths are quite regular and very characteristic, and in the liver follow the distribution of Glisson's capsule and are as regular round the bile-ducts as round the vessels. This last factor is very much against their being haemorrhages. Lastly it is not found during life that a haemorrhage into the skin is followed by a nodule of growth, nor is a hamorrhage in any other visible situation such as 'the conjunctiva, although growths m-aay arise in such situations when there has been no apparent preceding heemorrhage.
Putting aside, then, the haemorrhage theory as untenable, we may pass to other theories directed to explaining these nodules in whatever situation they may appear. The m-ost acceptable is that which supposes that they arise from pre-existing lymphoid foci and that such foci are, as a matter of fact, present in all parts of the body. In suipport of this theory we have the rapid origin of lymphoid tissue in various parts of the body in other conditions. About the edge of an advancing cancer, for instance, there is often a zone of round-cell infiltration which is absent in benign growths, and some suppose that this is of the nature of a defensive development of lymphoid tissue. It is paralleled by the appearance of lymphatic glands in large numbers in the lymphatic system near a malignant growth. These glands are certainly far more numerous than could be expected from the examination of the corresponding tissues in a healthy person. It is also asserted that in old persons in whom the lymphoid tissues have undergone a large degree of physiological involution the growth of a cancer will cause their reappearance. There are nany other diseases in which a round-celled infiltration is found, and in which the suggestion that these cells have wandered out of the vessels does not accord with the general opinion that lymphocytes are not amceboid, nor with the universal experience that these wandering lymphocytes never collect in sufficient numbers to form an abscess as is the case with the polymorphonuclears. Against this theory is the fact that we are not in a position to be dogmatic about the statements just made, since they do not rest on a scientific basis sufficiently demonstrated to be generally acceptable at present. These, of course, are not arguments against the possible truth of this explanation.
The writer's inclination to accept this theory in its broad outlines is strengthened by two further considerations, of which the first is that the favourite sites for these perivascular infiltrations and for the smaller nodules growing from them are the liver and the spleen-i.e., those organs which are known to be concerned with foetal blood formation [107] . The second is that in Leukamia the thymus is very often greatly enlarged, even when the disease has commenced in adult life, when the thymus should have been quite atrophic. The thymus in these cases often has the normal infantile shape, so that it cannot be explained by the supposition that the whole growth is due to some chance heemorrhage into the remains of this organ. This resurrection of the thymus is even more notable in view of the fact that it also. is an organ concerned with blood formation in the fcetus, and to a less extent in early life.
The writer certainly feels disposed to accept the theory that there are scattered about all parts of the body, except in the epiblastic tissues -i.e., epidermis, epithelium and central nervous system-cells that may develop into lymphocytes and no doubt also into myelocytes, and that in Leukaemia of sufficient intensity these cells take on the function of forming blood-cells. In the commoner clinical variety only the adult bloodforming organs are affected; in a more advanced stage the organs which were concerned with blood formation in the foetus and early life resume activity; in a still more advanced stage any such cells, wherever placed, may become active. It would seem that such cells are particularly frequent wherever there is fibrous tissue-e.g., in Glisson's capsule in the liver, in the periosteum, in the subcutaneous tissue, in the breast, &c. On the other hand, the nodules growing from such cells have never been discovered in purely epiblastic tissues, although they commonly grow from the fibrous tissue subjacent to epithelium and epidermis and from the dura mater, &c.
With this provisional conception of how the nodules arise we can pass to a consideration of their clinical characteristics.
DISTRIBUTION AND CHARACTERS OF THE NODULES IN LEUKAEMIA.
I am inclined to think that the name "Infiltrating Leukaemia " would perhaps be preferable to that at the head of this paper, for the nodules are by no means always so circumscribed as the term " nodular " implies. They vary from a diffuse cedematous condition to an almost bony hardness. The cedematous variety has been chiefly reported as affecting the head and neck-thus the cases of Hallopeau and Lafitte [127] and of lDencker [131] were characterized by infiltration about the face, in the first of the nose and lips and in the other of the nose and forehead. In the case of Firth and Ledingham [92] there was a diffuse greenish infiltration of the scalp, and in the writer's case the same was present. This is to be distinguished from the cedema which was present, for instance, in Hall's case [113] and which is common enough with tumours of any variety. The greenish colour of these infiltrations is not necessarily due to any pigment similar to that which has given rise to the name " chloroma " but is probably due in part to bruising and in part to the greenish hue which cedema of anaemic tissues seems so often to cause.
But apart from infiltrations there may also appear definite nodules of a fairly hard consistency-speaking for the moment of skin lesions only. These seem to have a considerable tendency to affect the face and body and are less frequent on the limbs. They vary a great deal in size and colour. In the case of Kreibich [19] there were pendulous masses on the face described as being as big as the closed fist; on the other hand, they have in a great many cases been no larger than a pin's head, although in these there were usually some that reached a greater size. Their position is never in the epidermis itself, but this may be eroded by the subjacent growth and in such a case there will be an ulcerating surface. An ulcer may also occur where there is pruritus [127] , but the latter is an infrequent symptom and ulceration is the exception. Sometimes the nodules are more deeply placed and the skin may be movable over them, or both types may be present in the same case. They are, as a rule, multiple, but may be single [123] or in very small numbers. If the view above mentioned of the manner of their origin be accepted, it will at once be obvious how pleomorphic they must be, and the fact that they are so is further evidence in favour of that view.
The cutaneous lesions differ in colour as much as in forni. The colour may be that of the surrounding skin, as will usually be the case when the nodules are deeply placed; it may be yellow or red or purple. All intermediate shades are met with and in addition there may be modifications due to haemorrhages or to the development of the green colour of chloroma. Similar variations are met with in the skin nodules of Hodgkin's disease, but in both cases there seems to be a preponderance of cases in which a slate or grey colour is mentioned. The cases of Rolleston and Fox [18] and Leber [60] and Brunsgaard [140] are examples of this. The bibliography at the end of this paper does not nake any pretence of being complete, but even a perusal of these cases would make it very plain that there is no possibility of setting up any type of skin lesion that could be regarded as characteristic. It is also to be remembered that these lesions may start as little more than maculhe, may be accompanied by a diffuse erythema and associated with a great variety of other lesions such as vesicles atad pustules-whether these latter are to be regarded as secondary in all cases is yet to be determined. Purpura, although a very coimmon skin lesion, hardly falls within the scope of this paper. The best paper to cons ult as to associated lesions is, as far as the writer can discover, that of Hazen [90] .
Coming next to those lesions which are more deeply placed, we find that two situations are mentioned with a strange frequency-viz., the eyelids and the breast. The former situation is noted in Cases 2, 60, 61 and 124, and the latter in Cases 7, 53, 71, 81 and 131. In Case 7 an operation was performed on the supposition that these lesions were sarcomata. It is interesting to note that the growths recurred in situ, showing, if there were any need to do so, that however these nodules may originate they soon acquire for themselves a power of expansion. As there is no tissue that is free from infiltration-i.e., no mesoblastic tissue-it is apparent that there is no limit to the variety of situations in which the deeper growths may arise.
We nmay next take the nodules of the submucous surfaces, and these are especially apt to develop where lymphoid tissue is abundant-i.e., in the alimentary tract. Minute nodules on the gums are so common in acute cases that they are important diagnostic points-so far as the writer's experience shows they are usually about the size of a mustard seed, but flatter than this simile might suggest. They are well simulated by the particles of food which are apt to remain in the mouth in these cases. It is therefore necessary to make sure that any suspicious nodule cannot be brushed away with a piece of lint or wool. There may also occur a general enlargement of the gums even to the extent of hiding the teeth-this is, however, seldom if ever pure lymphoid growth. In some cases the tonsils have been enormously enlarged and the same is true of the epiglottis; Bramwell [1] records two such cases. The lymphoid tissue at the back of the nose and at the back of the tongue is apt to be enlarged even before this is true of other structures. 'The mouth lesions in Leukeemia are well discussed by Rose Bradford and Batty Shaw [118] . The stomach may be the seat of very extensive growth, as in a case recently seen by the writer in which this organ was enlarged to three or four times its normal size and was wholly occupied by confluent nodules of various sizes. The condition was not suspected during life, as there were also symptoms of cerebral tumour and the clinical picture was dominated by the latter. Permission was not obtained to examine the skull, but there can be little doubt that the symptoms of cerebral tunmour were due to a lymphoid growth on the dura mater. In the case of Weinberger [68] there was extensive involvement of the stomach. In the case of Dock and Warthin [9] there was an increase of interstitial tissue due to the presence of minute foci of lymphoid tissue, and there was a nodule the size of a pigeon's egg in the fundus. It is disappointing to find later on in the very full account of this case that the nodule in question was a fibroma.
Nodules in the intestine and adjacent glands have been responsible for a great deal of trouble-thus in Case 24 there was considerable pyrexia, and a tumour in the abdomen of doubtful nature. The most favoured diagnosis was hepatic abscess, and laparotomy was accordingly performed. There was disclosed an enormous enlargement of the lymphatic glands. It is easy to be wise after the event, but it is also obviously to be regretted that Leukamia was not suspected as a possibility. The following extract is from an account of another case by Warthin [25] :
At the operation-appendicitis had been diagnosed-a large cavity nearly surrounding the bladder was opened, filled with many ounces of clear, inodorous, urine-tinted fluid. By extending the incision a large mass of small intestine and omentum was found, in which was imbedded the greatly swollen appendix, which was removed, but only a small amount of the entangled bowel could be separated. The blood examination on the day of operation showed a leucocytosis of 90,000. No differential count was made at this time.
That the symptoms of appendicitis should have been present in this case is not surprising, considering the condition found at operation, and the leucocytosis, although high, was not sufficiently so to be incompatible with the diagnosis inade. The condition found post-mortem, namely, great enlargement of all the intestinal lymph-nodes the mucosa of the stomach was four times as thick as normal-led to further examination of the blood films, which showed only 16 per cent. of polymorphonuclear cells, the rest being mononuclears of various sorts.
These two cases are sufficiently illustrative of the clinical difficulties which may arise when the nodules of nodular Leukaemia are best marked in the intestinal tract. There are many other cases in which similar changes have been found in less degree.
We can pass now to a consideration of the bone nodules. Here there is a distinct partiality for those of the skull, for whatever bones are affected those of the skull are least likely to escape. It is particularly these cases which have given rise to the clinical conception Ward: Nodular Leukimia of chloroma, but there are some cases [2, 7, 8, 9, 67, 69, 75] in which the skull tumours have been absent but the green colour present in other parts of the body, and others in which there have been skull tumours but no green colour [20, 63, and the writer's]. In the majority the skull nodules have been the first to attract attention, but in some such symptoms as sciatica have been first complained of and have been found after death to be due to nodules on the pelvic bones. The bones most frequently affected after those of the skull are the ribs-a sheath of lyinphoid tissue round the long bones-e.g., the femur has also been noted in a few cases. These bone nodules may give rise to a great infinity of symptoms, and it is only necessary to mention the most frequent. Of these exophthalmos takes the first place, and it may be so extreme as to lead to complete destruction of the eye-in one case the eye was removed before the diagnosis was arrived at-i.e., before the exact nature of the growth was appreciated. It seems probable that in this case [23] removal would have been accomplished by Nature even if the surgeon had not intervened. The exophthalmos may be present without any growth in the orbit, but as a rule it means that the walls of the orbit are affected. Another commnon symptom is facial paralysis, which may be bilateral. Deafness and symptoms suggestive of cerebral tumour are not uncommon, but the size to which intracranial nodules may attain without these symptoms is often very striking. A visible sign of cranial nodules is often seen in a thickening of the tissues in the temporal region, which may give rise to the diagnosis of mumps in the early stages [113] and which sometimes produces a very marked appearance as if the face had been squashed between the temporal tumours. This appearance was very obvious in Essex Wynter's case [112] and is illustrated in his report of it. The bones of the face are not nearly so often affected as those of the cranium, but they only enjoy a partial immunity. The scalp is quite frequently affected-i.e., the underlying surface of the skull is the seat of tumours. These, as a rule, do not attain a great size, but may do so exceptionally. There is sometimes erosion of the bone by pressure of the growing marrow inside, but the nodules on the surface seem to lead to the opposite change and they are usually found to be associated with the outgrowth of bony spicules from the surfaces affected.
Among situations not yet mentioned specifically may be mentioned the vertebrae, where pressure on the spinal cord may produce paralysis, the lungs and pericardium, and the urethra.
There are certain features which these nodules have in common, no matter where they may be situated. Of these the most important is what may be described as their instability. The skin nodules in particular are apt to vanish entirely for a time [15] , and may be present only for a few days altogether [122] . The writer has seen two cases in which it was said that there had been skin nodules present, but in neither were any to be seen at the time of his examination. This feature is well known, of course, in mycosis fungoides. The tumours in the skull seem less evanescent, but in one case at least [113] they became very much smaller before death.
We are not in a position to say why these nodules disappear, but we are in possession of a certain amount of information bearing on the point. In the first place, it is well known that leukamia uncomplicated by obvious nodules may show marked remissions apparently independent of treatment. In other cases these remissions seem to bear a very direct relation to treatment with arsenic and more particularly with X-rays. It is notable that the latter is of great value in other varieties of apparently causeless hypertrophy-e.g., cancer, goitre, &c.with which leukaemia naturally falls into line. The other causative factor in remissions makes this analogy closer. It is the supervention of sepsis. As erysipelas will sometimes cure a rodent ulcer or Coley's fluid a cancer, so also does the onset of septicaemia not infrequently bring about an improvement in the symptoms of leukaimia. It is regrettable that this same sepsis is so often responsible for the immediate death of the patient, and it is probable that its effect on the leukaimic process has often led to difficulty in the interpretation of the post-mortem findings. I strongly suspect that the report on Case 16 would have been different if the septic factor had not been so markedly present. It remains then a fact that the sudden disappearance of these nodules is not unusual and is to some extent a diagnostic point. Another feature which all these nodules have is a predisposition to haemorrhages-in the case about to be reported there was hardly a nodule found which was free from them. This no doubt depends on a certain looseness of structure which is usual in them. It may be mentioned here that some of these nodules may be much harder than others and that this is due to the large amount of fibrous tissue that they contain in some situations. This fibrosis is no doubt comparable to that seen in the spleen in ordinary cases of myelaimia-i.e., it is mainly of a supporting nature.
Having now described briefly the clinical characters of the nodules, I should like to mention one or two points in diagnosis before reading the history of the case mentioned at the head of this paper.
Ward: Nodular Leukwmia
Diagnosis may be extremely difficult-even impossible. The chief difficulty may arise from one of the three following facts: (1) There are stages in which the blood may not show any abnormality; (2) there may be nothing to suggest the possibility of Leukeemia; and (3) the symptoms of Leukaemia may be obscured by its complications-e.g., cyanosis from pressure of an enlarged thymus in quite an early stage, septic complications, &c.
If there is a way to avoid mistakes in diagnosis it may perhaps lie in some of the following procedures. In any case where a growth is suspected to be a sarcoma the blood should be examined if possible. This exarrmination should include that of stained films. If a leucocytosis be found it should be carefully ascertained whether the cells present include any considerable proportion of cells not normally found in the blood-stream. In any case if such cells were found, even if there were no total increase, it should suggest the propriety of considerable caution before any operative procedures were carried out. Such an examination of the blood is not a highly technical process and could certainly be done in any hospital with a laboratory. This would be sufficient to prevent most mistakes.
Secondly, in any case of multiple tumours of any nature, especially if the patient is anemic, the suggestion of leukemia should be present. If once suspected, there would be very few occasions on which it could not be verified or excluded.
Thirdly, in the absence of characteristic or suspicious blood changes in cases of single or multiple sarcoma the following points should be noted whenever possible-viz.: (1) The condition of the glands and spleen; general enlargement of the former would be very suspicious, especially if associated with splenomegaly. (2) Signs of hypertrophy of lymphoid tissue in the mouth and, in particular, the presence of minute nodules on the gums should be looked for. (3) The condition known as leukemmic retinitis, in which the vessels of the retina are outlined by white streaks of perivascular infiltration should be looked for.
(4) Enlargement of the kidneys, which is almost invariable, at least in acute cases, should be excluded and the urine examined for the presence of a suspicious number of mononuclear cells and signs of nephritis; and (5) whenever possible a portion of any suspicious growth should be excised and examined before proceeding to any radical operation.
The writer feels conscious that these precepts are not very satisfying and by no means suited to the exigencies of a busy general practice. This cannot, however, be accounted a reason for not mentioning them.
They may also seem somewhat out of proportion to the frequency with which nodular Leukamia occurs. The writer has, however, seen cases of Leukeemia in which the earliest diagnoses were respectively hysteria, septic stomatitis, asthma, and rickets, while a glance at the appended bibliography will show that the diagnosis is not by any means always clear at the outset.
We can now pass to a consideration of a case which for want of a better term the writer has called one of nodular Leukaemia.
A CASE OF NODULAR LEUKAEMIA.
For many of the details of this case I am indebted to Colonel Scanlan, who saw the child before admission to hospital, and to Dr. Mitchell, of the Royal Surrey County Hospital, who kindly afforded me every facility for examining the patient. I am also indebted to the Resident Medical Officer, Dr. Kerr, for much information.
The patient was a child, aged nearly 2. About six weeks before admission she had suffered from Whooping-cough, and had not entirely lost the characteristic cough at the time of her death. There was no other previous illness of note. About the same time she was noted to be getting pale and had signs of rickets. She was treated for some time by Colonel Scanlan as a case of rickets, a diagnosis later concurred in by Dr. R. C. Jewesbury. After a few weeks, symptoms developed which seemed to be incompatible with this diagnosis-viz., swelling of the glands of the neck, slight exophthalmos, and an increased degree of anaemia. Colonel Scanlan form-ed the opinion that the patient was suffering from chloroma, and she was admitted to the Royal Surrey County Hospital on November 6, 1911. A few days before admission she had a severe attack of epistaxis and bruising in various parts of the body.
The notes on admission were briefly as follows: The patient resents any attempt to move her and lies curled up in bed. There is apparently tenderness of the epiphyses, and those of the radius and ulna are thickened on both sides. There is beading of the ribs. The skin is waxen and the mucous membranes white. There is no obvious exophthalmos. The gums are swollen and bleeding freely. Tongue very furred. Heart and lungs normal. Abdomen protuberant, liver one finger's breadth below the costal margin, spleen not palpable, but this may be due to the fact that palpation seems to be productive of considerable pain, and so has not been persisted in. Enlarged glands in both groins. Purpuric spots on legs. There is a blood-stained discharge from the nose and slight discharge from the ears.
Between this time and the occasion-about two months later-on which I saw the child, there seems to have been a succession of septic troubles, progressive enlargement of the glands in the neck, and increasing anamia. A blood count made a month after admission and about the same time before death was as follows. It was made from specimens sent by Dr. M. Alex. E. Gow: The percentage of mononuclears is high, but the total number not higher than one may reasonably expect at that age-moreover, the child was suffering from whooping-cough, a disease which may of itself give rise to a leucocytosis as high as 100,000 per cubic millimetre. In view of the later finding of lymphaemia this presence of whooping-cough is of interest as a possible aetiological factor, but probably the interest is more apparent than real. The right pre-auricular gland was the first to enlarge of those about the head; this has been noted in other cases. On more than one occasion the glands threatened to suppurate, but this -although recorded in some cases-did not actually occur. There were, of course, abundant septic foci which might have led to breaking down of the glands-viz., middle-ear disease, conjunctivitis, purulent rhinitis, and extensive oral lesions. The glands in the neck reached a very large size, and the skin. over them was discoloured and appeared greenish. This is not to be wondered at, as. most of them were the seat of haemorrhages of varying extent. Other features were the presence of subconjunctival and other haemorrhages and of a greenish infiltration of the scalp (see Case 92). The green colour of the latter was not noted post mortem, and some, at least, of the apparent infiltration was cedema over the skull nodules found in that situation. These never reached a great size and were not distinguishable during life. One of the most interesting features was the sudden appearance of several small skin nodules in the scalp. These were of the same colour as the surrounding skin and lasted only a few days. There was also a rash on the back. It is not certain of what nature this was, but a rash has preceded the appearance of nodules in several cases.
The writer did not see the case until three days before death. The notes then made were as follows:-The patient looks extremely ill and lies in bed with the legs flexed, and objects to any attempt to move her, which seems to cause pain. The examination was considerably hindered by the pain, as there seemed no adequate reason for distressing the child in order to elucidate points that were so obviously likely to be apparent in a few days from a postmortem examination. The colour of the face was yellowish-green, and this was even more marked over the glandular swellings in the neck. The scalp was not green but slightly cedematous. The gums were swollen and bleeding. On such parts as could be seen small lymphoid nodules were plainly visible. The nose was not clear, and there appeared to be a bloodless discharge from it. The eyes were hardly, if at all, prominent; the pupils were nornmal. It was not possible to get a view of the fundi. There was a small recent hoemorrhage at the outer canthus of the left eye and a larger sub-conjunctival one on the same side. The eyelids were swollen and nearly hid the right eye. From both conjunctival sacs there was a slight discharge. The ears appeared to be normal, but it was not possible to get a good view of the drums. The child was apparently not deaf.
On both sides of the neck were swellings obviously due to enlarged glands-these were largest on the right, the side on which they first appeared. The individual glands were discrete in places, but in others appeared to be matted together. There were two swellings which it seemed were possibly connected with the bone, but this was subsequently discovered not to be the case. The first was situated just below the ramus of the jaw on the right side, and the second was in the left parotid angle and caused some difficulty in opening the mouth. All these swellings were moderately hard, and the skin over one of them was somewhat red. In both axille were several small hard glands about the size of peas. It was not possible to palpate any glands in the groin. There were three purpuric spots on the back, but no others except those mentioned near the eye. The liver and kidneys defied palpation, but the apex of an enlarged spleen could be felt to strike the hand at about the level of the umbilicus.
There were crepitations and rales over the whole of the front of the chest; the back was not examined. The pulse-rate and temperature were both elevated. The urine was of a yellowish-green colour, and contained a deposit of phosphates. It did not contain albumin, and this had been noted only once since admission. The patient had gained weight during the last week, a feature of Hall's case [113] . In his case this increase in weight coincided with a diminution in size of the tumours and of numbers in the lymphocytes.
POST-MORTEM EXAMINATION.
This was made three days after death. There was little or no postmortem decomposition and no discoloration of the skin beyond that due to ante-mortem heemorrhages.
The lungs showed extensive cedema and in pakts patches of bronchopneumonia. They were very pale. There was slight general enlargement of the bronchial and mediastinal glands, but the thymus was not identified, and was certainly not hypertrophied. The pericardium was normal. The left side of the heart was very markedly hypertrophied, and there was patchy fatty infiltration but no definite tabby-cat striation. There was a little stringy white clot in the heart.
The intestines were healthy to the naked eye except that in the colon there were minute dark-coloured specks which seemed to represent haemorrhages into the smallest ly'mphoid follicles. All the mesenteric glands were enlarged to about the size of a cob-nut, and most of them were the seat of hamorrhages. The liver was enlarged and reached at least 2 in. below the costal margin. It was pale and slightly fatty, and contained many well-marked light areas.
The spleen was considerably enlarged and dark red in colour. The cut surface presented a homogeneous appearance.
The kidneys were both enlarged and were alike in being the seat of extensive changes. They were mottled with white and red in spots and streaks of all sizes, and the surface was rendered irregular by haemorrhages into their substance and by nodules of growth.
Only one of the adrenals was found, and this was white on section, and the differentiation between cortex and medulla was not seen.
Other than those already mentioned only the lymphatic glands of the neck showed marked changes. These were very much enlarged, were not green in colour, and were the seat of haemorrhages. All the lumps about the head and neck noted during life were due to glandular swelling. The glands in the axille and iliac regions were small and harder than those in the neck. There was no excess of lymphoid tissue at the posterior aspect of the tongue, but there was a small mass of lymphoid tissue on either side of the epiglottis. These were of a dull olive-green colour, but this colour had disappeared the next day.
On removing the scalp there was revealed a very striking condition. The major portion of the frontal and parietal bones was covered by a number of flat sessile tumours which cut as if they were thickened periosteum and stripped off with the periosteum when it was removed. Most of them were the sites of hbemorrhages. These tumours were no doubt responsible for the apparent thickening of the scalp noted during life, when there was, however, no suspicion that there were definite nodules in this position.
The inner aspect of the same bones presented a similar appearance, and there were also nodules of growth in the middle and posterior fossae.
Besides the actual nodules, of which the majority were flat and sessile, there was a diffuse thickening of the dura mater, particularly marked about the torcular Herophili and the venous sinuses generally. This appeared to be of a more fibrous consistency than the nodules. When the dura was stripped off it took all the nodules with it, nor was it difficult to strip except at the sutures. The underlying bone was left covered with spicules divided from each other by fossee of varying depth and size. There was neither discoloration nor tumour of the brain itself. There was excess of the cerebrospinal fluid but no cedema of the meninges. The diploe showed a very thin layer of red bone-marrow. That of the sternum was of a similar colour and was only present in small nodules which seemed to represent centres of ossification. That of the femur was darker in colour. As it had been difficult to obtain permission for an autopsy, it was considered inadvisable to examine any other bones. Slides were made from the following organs: glands, lymphoid tissue about epiglottis, skull nodules, liver, kidney, adrenal, heart, marrow, dura mater, and spleen. These slides were made by just touching the cut surface of the cut organs with a clean slide, care being taken not to exert any pressure in a direction likely to give rise to smearing. These " contact slides" allow of a much more useful examination than the usual " smears." In all cases there was seen an excess of cells of a type identical with those of the blood. In many cases there were masses of white cells showing that foci of lymphoid proliferation had been cut across.
Sections were also made of these tissues and will not be described in full, as they varied in no important particular from other published descriptions. They may be briefly summarized as follows:
Glands: These showed the normal structure of a lymphatic gland in a state of extraordinary activity. The sinuses were packed with cells and the various zones of the glands obliterated by the excessive proliferation of cells. They contained a minimum of fibrous tissue.
Lymphoid tissue from the epiglottis: This showed a similar appearance to that of the glands.
Spleen: This also showed an appearance roughly comparable to that of the glands, but there was more fibrous tissue and some proliferation of endothelial cells with signs of blood destruction in the presence of pigment granules and phagocytosis of red cells.
Liver: The perivascular infiltration was well marked and the white areas referred to were seen to be due to collections of white cells similar to those in the blood.
Kidney: This showed many changes. Cloudy swelling and infiltration with lymphocytes, here and there definite nodules. The glomeruli were not especially affected nor the areas around them, but on the whole the kidney was the seat of denser infiltration than any other part of the body.
Heart: This showed no lyinphoid foci in the sections, but one such was apparent in a contact slide.
Marrow: No section made-contact films showed enormous numbers of cells identical with those in the blood.
Dura mater: The nodules were seen to be growing mostly from the superficial layers. No connexion traced with the deeper layers.
Skull nodules: Sinilar to those of the dura mater. Among the " Abnormal lymphocytes " the majority were about the size of an ordinary lymphocyte. The nuclei took up-most of the cell and contained one to four nucleoli. The protoplasm was ragged and frayed in most cases. The larger cells were as nmuch as twice the size of a lymphocyte and stained less deeply, the nucleoli being nmore pronounced and the protoplasm clearer. Beside these, every intermediate grade was seen and every variety of cell fragmentation and karyolysis of the nuclei. Mitosis was rare, only two quite unequivocal figures being seen, but there were a larger number of more dubious forms.
In fresh films of the blood one or two points were noted which are of interest. The fibrin formation was surprisingly good considering the haemorrhagic tendency which the patient exhibited. The writer has noticed a similar anomaly in other cases of severe anoemia, and is inclined to attribute the haemorrhagic tendency not to deficient clotting but to a deficient amount of red corpuscles. This means that the clot formed from any given volume of blood is not nearly so extensive or dense as a similar clot in a healthy person, in which case it is hardly to be wondered at that it does not satisfactorily close a bleeding vessel.
Rouleaux formation was as active as normal, but the resulting rouleaux suffered from the varying sizes of the corpuscles.
In a film ringed with vaseline and examined by dark ground illumination and in the ordinary way there was seen an enormous excess of those bodies which are grouped together as " blood dust," which is a conveniently expressive term, or heemoconia-a scientific label which we owe to Muller. On closer examination these were seen to be abnormal not only in number but in size. There were the usual minute granules only visible with the dark ground illumination, but in addition there was a vast multitude of granules about the size of those of eosinophile cells. These were aggregated into chains and groups and had all the appearance of cocci. They did not, however, stain with methylene blue or Giemsa and were similarly refractive to Sudan III and osmic acid. They must have been present in the blood when it was drawn or very soon after, as they were quite plain in a slide fixed with iodine vapour for the determination of iodophilia. They did not in the least resemble platelets or the debris from their disintegration. The writer has observed such granules in another case of nodular leukaemia, but in this case they were within the cells and some of thenm seemed to stain slightly with osmic acid. I suspect that the granules in both cases were but little removed from those which cause the green colour of chloroma. That this colour is present in the blood has been obvious in some cases. They are probably the expression of some variety of degeneration, perhaps particularly apt to occur in primitive cells but also present in pus in some cases.
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DISCUSSION.
Dr. H. D. ROLLESTON said he was particularly interested in the paper because some time ago Dr. W. S. Fox and he had published a case in which the nodular infiltration of the skin was very well marked. He agreed with the author that " infiltrating leukwemia " was perhaps a better term than "nodular leukeemia." This manifestation of leukLemia might be divided into two groups: (a) The cases which came under the observation of the dermatologist, which perhaps were the most interesting; and (b) the tumour-like formations in the viscera which came under the notice of the pathologist. He believed that the cases with cutaneous manifestations were very rare. The leukaemic infiltration of the skin cells was often confused with the commoner condition of lymphadenoma of the skin. It was difficult to distinguish between a leukaemic nodule of the skin and lymphadenomatous nodules of the skin, as the histological structure of both was very much the same. The point he wished to raise was that pruritus was characteristic of lymphadenoma, and was rarely if ever met with in cases of leukeemia. Cases in which there was "nodular" leukamia of the viscera, which were only seen at necropsy, were not so rare. In one case, that of a woman who had had chronic lymphatic leukeemia, there was an enormous thickening of the vermiform appendix entirely due to the massing of lymphocytes. There was also great enlargement of the glands at the back of the abdomen, which lay in a curious end-to-end fashion, so that they looked like a succession of blue slugs tracking down along the course of the ureters. In this case there was also very extensive lardaceous disease of the organs, for which there was no very obvious cause. On a few occasions he had seen considerable growth tracking along the vessels in the liver in connexion with the disease, and Dr. Miller had reported a case of myeloid leukeemia in which there were large tumours in the liver and in the spleen resembling, to the naked eye, sarcoma, into which very considerable haemorrhage had taken place.
Dr. F. PARKES WEBER said that so many interesting points had been raised by Dr. Ward that it was difficult to select those on which to speak. With regard to the cases of leukamia in which the cutaneous lesions were the first symptoms to attract attention, many years ago he saw an old man who seemed to be a typical example of the condition described by Kaposi as lymphodermia perniciosa. When that term was first introduced it was supposed that the condition differed from the "pre-mycotic" infiltrations of mycosis fungoides ,by being associated with leukemia. That particular man's face might be called lion-like (somewhat resembling the face of nodular leprosy), as the skin was much thickened and thrown into folds by a diffuse small-cell infiltration. This cutaneous infiltration involved not only the face, but also a great portion of the rest of the man's body. He had the opportunity of seeing a section of the man's liver afterwards, and there was no doubt that the liver showed characteristic leukeemic infiltration, especially, of course, of the interlobular areas. He believed, however, that the majority of cases of mycosis fungoides were not due to leukaemia. Dr. Ward also alluded to Kaposi's so-called "idiopathic multiple haTmorrhagic (or pigment) sarcoma." But in such cases there was no histo-pathological resemblance to leukeemic changes. He had had a typical case under his observation in which some of the little growths could be removed and microscopically examined. He had also studied the literature of the subject to some extent, and he found that almost every description gave the structure of these so-called idiopathic multiple haemorrhagic sarcomata as absolutely distinct from leukeemic nodules. There were, on the other hand, very rare cases of leukaemia, such as the excellently described (1909) one of Dr. H. D. Rolleston and Dr. Wilfrid Fox, in which the occurrence of grey or bluish nodules in the skin first brought the patient under the author's notice and led to the detection of the leukemia.
An interesting point in those cases would be to know at what precise stage after the first appearance of the cutaneous nodules, one found the leuksemic changes distinct in the blood, or did obvious leukmemic changes in the blood always precede the formation of the cutaneous nodules ? He did not know of exact observations on the subject. In regard to subcutaneous leukamic nodules, he remembered once having been shown a subcutaneous nodule on the face near the lower eyelid in a little girl, aged 4, with lymphatic leukaemia.
In regard to pruritus, he had not met with it in leukawmia, nor did he remember a case in the literature of a leukeemic affection of the skin in which itching had been mentioned as a prominent sign. But in 1907 he had seen a case (a man, aged 35) of pruritus in Hodgkin's disease (lymphadenoma), in which the pruritus was a very striking sign. The man developed a red scaly rash almost all over the body; in fact, he became a "red man." He died of the Hodgkin's disease in 1908. One symptom which commonly occurred in connexion with the skin in acute leukaemia and led to the correct diagnosis being made was hamorrhage. Such leukaemic purpura was, he believed, far more common in cases of acute leukamia than chronic leuksemia. Death often followed within a few weeks from the onset of subcutaneous haemorrhages. In a young man, aged 27, seen in 1911 by Dr. Weber, death occurred four weeks after the occurrence of spontaneous ecchymoses led to the diagnosis of acute leukaemia. In that case the patient was somewhat infantile and looked only 18 years old. Such hbemorrhages could easily convey the impression that a patient had been roughly handled or had been badly bruised. An acute hbemorrhagic septicemic infection might also be wrongly thought of, especially when the tonsils became secondarily ulcerated (or necrotic) and a terminal general infection actually took place.
From the point of view of diagnosis he (Dr. Weber) wished also to allude to some local conditions in other parts than in the skin, which might direct early attention to the presence of leuktmia. Acute or "apoplectiform" M6ni6re's symptoms might occur in people who were not previously known to have any blood disease, but in whom subsequent examination of the blood snowed the presence of leukemia. He described a case in 1905, which was recorded in vol. lxxxviii, p. 185, of the Medico-Chirurgical Transactions, in which there was the acutest form of M6nikre's disease, and the patient had chronic myelocytic leuktemia. In that case the diagnosis of leukemia had been made before the onset of the M6ni&re's symptoms. Dr. F. W. Mott, at the same meeting (ibid., p. 209), described the case of another man with myelocytic leukaTmia and auditory symptoms. In a few cases of leukemia the first important symptom had been prolonged priapism. In 1909 he was asked to see a man, aged 33, who had very severe myelocytic leukwmia, and who died not very long afterwards; in that case the diagnosis of leukeemia had been made a year previously, when the patient had an attack of priapism which lasted eighteen days, until the penis was incised.! In the Edinbutrgh Medical Journal for September, 1898 (p. 267), Dr. Weber had described the case of a man, aged 46, with priapism lasting over four weeks, but unfortunately he did not have the blood examined because he was then unaware of any connexion between prolonged priapism and leuktemia, and he lost sight of the patient. Sir Dyce Duckworth had published a case in which there was long-continued priapism attributed to a gouty condition, but in that case also the blood was not examined.2
There was an interesting group of cases in which both kidneys were symmetrically enlarged by diffuse infiltration with lymphocyte-like cells, which separated the renal tubules, apparently without destroying them. A case of the kind, in a girl, aged 5, was described by Dr. Weber in the Transactions of the Pathological Society of Londoni in 1896.' The kidneys were affected in that way, but the caecum and vermiform appendix were also similarly affected, the walls of the affected gut being immensely thickened by infiltration with lymphocyte-like cells. As far as he knew such cases were generally not associated with an obviously leukaemic change in the blood, but they were so occasionally, as apparently they were in some of the cases described in a paper on " Fatal Lymphocythaemia in Early Life," by Dr whether it was possible that there might be some lymphosarcoma-like growths which produced a leukoemic change in the blood by scatttering their lymphocytelike cells into the blood-stream. C. Sternberg had grouped together certain cases as " leukosarcomatosis " or " chlorosarcomatosis." Possibly he might include such cases as the remarkable one excellently described by Dr. A. C. D.
Firth and Dr. J. C. G. Ledingham1 under the heading "Atypical Chloroma." In that case (at the post-mortem examination of which Dr. Weber was present) the osteophytic spicules of the cranium and long bones formed a remarkable feature.
He asked what kind of rash was the one which occurred in the case described by Dr. Ward. He had himself seen a very striking cutaneous rash in a boy, aged 10, with fatal subacute lymphatic leukeemia; the rash was a wandering gyrate (or circinate) marginate erythema, and reminded one of the tongue rash in a so-called "geographical tongue." In that case there was a history of a preceding pyogenic infection.
Dr. LANGMEAD regarded " nodular " leuktemia as a condition of considerable rarity. In a paper which Dr. Forbes and he had read on acute leukoemia, they were able to describe twelve cases of acute leukaemia in small children, but there was no example of the nodular form among them. Since then he had seen a case of what might be called "nodular" leukaemia, in which the nodules were most marked in the mouth and occurred also on the tongue. There was one pendulous tumour on the tongue of the size of a mulberry, and two or three others slightly smaller were to be seen on the inside of the cheeks. The blood examination showed it to be a characteristic case of leukemia. He regarded tumours of that size as a very rare association of the disease. Another point was as to the probably greater frequency of acute leukamia than had been generally imagined. Nine of the twelve cases which Dr. Forbes and he had described occurred within three or four years at one Children's Hospital-the Hospital for Sick Children, Great Ormond Streetand since then (1908) he had seen several others. He felt that if the condition were more generally known its occurrence would be found to be much more common than was imagined. With reference to the enormous enlargement of the kidneys in some cases as mentioned by Dr. Parkes Weber, amongst those described were some in which the kidneys were very greatly enlarged, and they all showed definite leukeemic changes in the blood.
Mr. T. P. BEDDOES desired to offer his meed of appreciation of Dr. Ward's paper. But his impression had been that the word "nodular" was not quite definite; he did not mean that it was not applicable in tne present connexion. But, in the light of the references, the term "nodular" might fail to give the right impression to the reader of indices and abstracts when searching for original contributions and so lessen the value of the paper. It was not stated how far the words used to describe the condition corresponded with those I Proc. Roy. Soc. Med., 1911, iv (Path. Sect.), p 60.
employed abroad, and so the reader would be left in doubt. He agreed with the opinion of Dr. Parkes Weber that mycosis fungoides was an absolutely distinct condition from that which the author was describing; and to imagine that the two conditions could be confused might lead to some carelessness in diagnosis. The same remark applied to the distinction from sarcomatosis and Kaposi's disease, which was a distinct condition.
The PRESIDENT (Dr. Frederick Taylor) asked whether it was held that a cutaneous rash was a lesion which justified classifying a case of leukaemia as one of nodular leukeemia. Further, he was not clear whether Dr. Ward would give the name " nodular leukemia " to every case in which there were leukaemic infiltrations in any part of the body whatever. For instance, there were cases of mixed leuka3mia, with enlargement of the liver, spleen, and lymphatic glands, in which growths of lymphoid type might be found under the pleural membrane; and in other similar situations Dr. Taylor suggested the possibility of the red rash with pruritus mentioned by Dr. Rolleston being of the nature of ureemic dermatitis. Dr. GORDON WARD, in reply to the President, said his intention in using the term nodular leukaemia was to denote only a clinical condition-i.e., only cases which would be obvious clinically-it did not correspond with any one pathological entity. He would only be prepared to include, for clinical purposes, tbose cases which were obvious during life; but even if they were revealed during laparotomy, he would include them. With regard to cases in which a rash preceded the appearance of nodules, he considered that more knowledge was needed before any line could be laid down; indeed, he doubted if there was any definite line. But there was a clinical type of leuka3mia with nodules, and it was to that that he had desired to direct attention. He was grateful to Dr. H. D. Rolleston for his remarks, and the case he spoke of was a very interesting one. The feature concerning the distribution of the lesions alone was of considerable interest; they were symmetrically arranged, and ran in circular lines on the lower part of the abdomen. He did not regard the skin lesions as very rare; he believed he had included in his paper at least fifty references to skin cases. In a short experience he had himself seen two cases in which there were skin lesions. With regard to the -confusion with lymphadenoma, in his references he tried to keep out all cases of lymphadenoma, and all cases which were doubtful. Eminent authorities could not distinguish between the two under the microscope, and he therefore would not like to define the distinction himself. There were two or three references to cases of pruritus in association with undoubted leukemia, but he had not necessarily verified those, as they occurred in the foreign references. With regard to the case of the man whose face looked somewhat like that of a lion, he had not seen recorded thickening and infiltration nearly all over the body to the extent which Dr. Parkes Weber mentioned; but cases were well known in which the face was involved, giving the leonine appearance. Dr. Parkes Weber seemed very emphatic in stating that mycosis fungoides had no connexion with leukimia. But Hazen and another investigated mycosis fungoides cases, and found that 50 per cent. of them showed lymphocytosis, which was remarkable. In some of the cases which they mentioned, the lymphocytes were over 100,000, and there was obviously leukhemia. Kaposi's disease, multiple hbemorrhagic sarcoma, had been confused with the present disease, but was quite a different disease; he had made a reference to such a case in the paper. Changes in the blood preceding the formation of nodules had been recorded, as well as nodules before any blood change. Pruritus had been recorded once or twice. This was, of course, more common in lymphadenomena. With regard to other signs of leuka'mia, such as Meniere's symptom and long-continued priapism, if one found sarcomata and priapism long continued, it would certainly assist one in deciding not to operate. The occurrence of Meniere's symptom was very interesting, and was probably due to the presence of minute nodules in the ear, in most cases with hamorrhage.
The cases of enormously enlarged kidneys without leukeemia, composed of sarcomatous tissue, might be called lymphocytoma. Cases in which the breast tissue had been replaced by such tissue were recorded in the paper. He had not met with a lymphocytoma which did not arise from hamopoietic tissue. In a large number of cases the marrow had not been examined, otherwise one would be on more certain ground. Nodules on the tongue were not recorded in the paper, and no doubt they were rare. In acute cases he had always found nodules on the gums, and probably no one who looked for them would fail to find them in such cases; he regarded them as of considerable diagnostic importance. The term "nodular" was more or less striking in connexion with leukaemia, and by it he directed attention to a clinical condition which was often misinterpreted. He apologized for having invented a, term, but no other word which would cover the syndrome which he had mentioned had been brought forward to take its place. He did not know the exact name of the Kaposi's disease mentioned by Dr. Parkes Weber, unless it were sarcoid of the skin, so named by Boeck; it was more likely to be confused with nodular leukemia than was hemorrhagic sarcoma. The paper contained references to cases in which there had been that confusion.
